Class III antiarrhythmic action linked with positive inotropy: acute electrophysiological and inotropic effects of amiodarone in vitro.
Negative inotropy is an adverse feature of most antiarrhythmic drugs. Positive inotropy, however, has been demonstrated for some drugs with class III antiarrhythmic action. Although amiodarone exerts its antiarrhythmic effect by an interplay of different actions on cardiac cells, it has been regarded to be the prototype class III drug due to its prolongation of action potential duration. The present study was designed to test the hypothesis that class III antiarrhythmic action and positive inotropy may be linked. We compared the effects of amiodarone in Cordarone and its solvent Tween 80 on automaticity, refractoriness and inotropy. Two series of experiments were done; one with spontaneously beating rat atria to study the effects on sinus node function, and one with electrically stimulated left atria to study the effects on excitability, refractoriness and inotropy. Amiodarone 1 x 10(-4) M decreased spontaneous heart rate by 13% and prolonged sinus node recovery time by 105%. Without affecting the excitability amiodarone prolonged the effective refractory period by 12%. At the same time contractile force increased by 12%. Lower concentration of amiodarone (5 x 10(-6) M) or Tween 80 had no significant effects. In conclusion, amiodarone exerts acute electrophysiological and inotropic effects in vitro. The class III antiarrhythmic action of amiodarone is linked with positive inotropy.